
From: Christ, Lisa
To: Hernandez-Quinones, Samuel
Subject: RE: checking in on Rads PAG briefing materials
Date: Monday, April 21, 2014 5:44:54 PM
Attachments: Briefing for Eric Burneson_LC.docx

Hi Sam,
Looks good. Attached are my edits/comments. Let me know if you have questions or concerns.
Thanks-
Lisa
From: Hernandez-Quinones, Samuel 
Sent: Monday, April 21, 2014 4:37 PM
To: Christ, Lisa
Subject: RE: checking in on Rads PAG briefing materials
Revised file with Attachments included.
Sam
==================================================
Samuel Hernández Quiñones, P.E. 
Environmental Engineer
Environmental Protection Agency
Office of Water
1200 Pennsylvania Ave. NW
Washington, DC 20460
202-564-1735
"USEPA Protecting Human Health and the Environment"

From: Christ, Lisa
Sent: Monday, April 21, 2014 3:02 PM
To: Hernandez-Quinones, Samuel
Subject: RE: checking in on Rads PAG briefing materials
Great thanks – I’ll take a look
From: Hernandez-Quinones, Samuel 
Sent: Monday, April 21, 2014 3:00 PM
To: Christ, Lisa
Subject: RE: checking in on Rads PAG briefing materials
Hi Lisa,
Please see attached. I first tried presenting this information in a Power Point format but it was
not working for me. So I decided that at this stage it is better to use the briefing sheet and
complement the discussion with the insertion the of the tables that were developed.
Here is the briefing sheet, the attachements mentioned in here are basicly an extract of the
relevant tables. I am still working on the formating to make the tables look good, but here you
get a feel of what we are doing. I will send the other attachements very soon.
Sam

From: Christ, Lisa
Sent: Monday, April 21, 2014 2:09 PM
To: Hernandez-Quinones, Samuel
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[bookmark: _GoBack]Briefing for Eric Burneson

Regarding Trigger Levels on 

Drinking Water Protective Action Guide

April 22, 2014





Purpose: 

· Provide an update on the status ofoptions for developing a drinking water PAG.

· Seek guidance on selection of guiding principles and assumptions for Risk Levelsthe PAG.



Agenda (Proposed):

· Drinking Water PAG Options for Trigger Levels based on RisksRisk Levels – (Sam H)





Relevant Information:

· Current DW Regulations for Radionuclides (Combined Radium 226+228 & Beta and Photon) Generally Fall within the lifetime cancer risk range of 10-4 to 10-6 from exposure (65 FR 76712).  This assumes a life time exposure of 70 years.



· DW Advisory issued in Japan during Fukushima on Iodine-131 for Infants was 100 Becquerel/liter. (About for Infants and 300 Becquerel/liter for Adults (about 2700 pCi/L for Infants & 8000 pCi/L for Adults)).





Assumptions & Scenarios analyzedAnalyzed for DW Trigger Levels:



Exposure Duration: (e.g. 30 to 365 days)



IntakeWater Ingestion Rates: (For each Subpopulation studied)



Calculated Risk Range: Excess cancer cases from exposure to radiation in DW



Critical subpopulation: (Based on calculated Risk Data for Infants, Children, Adults, Ect.)etc.





Results from Assessment:



Exposure Duration:

From the assessment we found that, for low level Radiationradiation, the risks do no vary with the duration of exposure. So in making the assumption that the exposure is distributed withinover one year yields no difference in risk if the exposure is 30 days or 365 days. (See Attachment #1).



· IntakeThe one year timeframe is consistent with other intermediate phase PAGs. 

· Emergency responders will not need to make assumptions about the duration of the event. 



Water Ingestion Rates:

IntakeIngestion rates have been incorporated into the logic that computes the Risk levels for different scenarios. There is no need for management guidance on this issue since it has already been incorporated using accepted methods. (from Federal Guidance 13 (See Attachment #2)).

· The ingestion rates in Federal Guidance 13 are consistent with ingestion rates in the EPA’s Exposure Factors Handbook.

· The ingestion rates are consistent with other PAGs (i.e., FDA food PAG). 



Calculated Risk Ranges:

Projected Risk numbersrisk for excess cancer cases associated with different exposuresexposure scenarios were developed for Infants, Children & Adults.infants, children and adults. The results from these projections are thatof the estimated excess cases of cancer generally fall within the range of risks currently found in our DW Radionuclides RulesRule (10-4 to 10-6) for all projected doses evaluated (e.g., 4 mrem to 500 mrem).



There are a few exceptions where the risks levels approach the 10-3 marker at Dosefor dose levels higher than 250 mrems/yr. (Please see attachment #3)  





· Most Critical of the evaluated doses fall within the risk range of the Radionuclides Rule beta and photon emitters MCL.

·  Even at a low dose, newer dosimetry and a shorter duration will result in a PAG concentration orders of magnitude higher than our MCLs for individual nuclides.



Subpopulation of Concern:

Based on the calculated projections Infants, infants and children 5 Yr Old Childrenyears old and younger appear to have the greatest risk from exposure to radionuclides in Drinking Water. Based on the assessment we believe that protective actions provideddrinking water. 

· A PAG developed to protect infants and children 5 years and younger would also be at least as protective to fetuses and developing embryos. (See Attachment #4) 





· Selecting a PAG that protects infants/5 year children will be conservative in protecting other populations.  



Recommendations:



· The staff recommends Recommend establishing a PAG that is a “do not drink” level be based on combining the infant andinfants, children under than 5 years subpopulationsand younger and pregnant women in the same subpopulation category (Children 5 yrs and younger including Pregnant Women)..



· The staff recommendsRecommend that a Do“do not drink” level (i.e. mrem/yr level) be established based on the risksrisk levels developed from exposure to drinking water.  Any other protective action could be based on a selected risk level for other subpopulations of interest. 	Comment by Christ, Lisa: We’re likely to be asked what other actions would we provide guidance on?  Would we have a level that’s okay for bathing but not ingestion? Would we need a separate do not drink level for adults? 



· The staff recommendsRecommend that I-131 be used as the main indicator for assessing risks for the radiological incident covered in the PAG Document. In addition	Comment by Christ, Lisa: Does this suggest we wouldn’t provide PAGs and /information for other nuclides? 



· Recommend an exposure time frame of 1 year should be adopted to assure consistency with the other intermediate phase components of the PAG. 














Attachment #1





Example for Infants



		

		Drinking Water Risk for Specified Dose (mrem) Over Specified Time





		30

		Days

		

		

		

		

		

		

		

		



		mrem

		4 

		10

		15

		25

		100

		250

		300

		400

		500



		

		

		

		

		

		

		

		

		

		



		Sr-90

		2.38E-06

		5.95E-06

		8.92E-06

		1.49E-05

		5.95E-05

		1.49E-04

		1.78E-04

		2.38E-04

		2.97E-04



		Cs-137

		6.45E-06

		1.61E-05

		2.42E-05

		4.03E-05

		1.61E-04

		4.03E-04

		4.83E-04

		6.45E-04

		8.06E-04



		I-131

		4.67E-06

		1.17E-05

		1.75E-05

		2.92E-05

		1.17E-04

		2.92E-04

		3.51E-04

		4.67E-04

		5.84E-04



		



		

		

		

		

		

		

		

		

		



		365

		days

		

		

		

		

		

		

		

		



		mrem

		4

		10

		15

		25

		100

		250

		300

		400

		500



		

		

		

		

		

		

		

		

		

		



		Sr-90

		2.38E-06

		5.95E-06

		8.92E-06

		1.49E-05

		5.95E-05

		1.49E-04

		1.78E-04

		2.38E-04

		2.97E-04



		Cs-137

		6.45E-06

		1.61E-05

		2.42E-05

		4.03E-05

		1.61E-04

		4.03E-04

		4.83E-04

		6.45E-04

		8.06E-04



		I-131

		4.67E-06

		1.17E-05

		1.75E-05

		2.92E-05

		1.17E-04

		2.92E-04

		3.51E-04

		4.67E-04

		5.84E-04











Example for 5 yr old



		

		Drinking Water Risk for Specified Dose (mrem) Over Specified Time





		30

		Days

		

		

		

		

		

		

		

		



		mrem

		4 

		10

		15

		25

		100

		250

		300

		400

		500



		

		

		

		

		

		

		

		

		

		



		Sr-90

		4.38E-06

		1.09E-05

		1.64E-05

		2.73E-05

		1.09E-04

		2.73E-04

		3.28E-04

		4.38E-04

		5.47E-04



		Cs-137

		8.13E-06

		2.03E-05

		3.05E-05

		5.08E-05

		2.03E-04

		5.08E-04

		6.10E-04

		8.13E-04

		1.02E-03



		I-131

		4.08E-06

		1.02E-05

		1.53E-05

		2.55E-05

		1.02E-04

		2.55E-04

		3.06E-04

		4.08E-04

		5.10E-04



		



		

		

		

		

		

		

		

		

		



		365

		days

		

		

		

		

		

		

		

		



		mrem

		4

		10

		15

		25

		100

		250

		300

		400

		500



		

		

		

		

		

		

		

		

		

		



		Sr-90

		4.38E-06

		1.09E-05

		1.64E-05

		2.73E-05

		1.09E-04

		2.73E-04

		3.28E-04

		4.38E-04

		5.47E-04



		Cs-137

		8.13E-06

		2.03E-05

		3.05E-05

		5.08E-05

		2.03E-04

		5.08E-04

		6.10E-04

		8.13E-04

		1.02E-03



		I-131

		4.08E-06

		1.02E-05

		1.53E-05

		2.55E-05

		1.02E-04

		2.55E-04

		3.06E-04

		4.08E-04

		5.10E-04

















Attachment #2





Intake Rates



Drinking Water Ingestion Rates from FGR-13

		Age (years)

		Tap Water (L/day)*



		

		Male

		Female



		0

		0.191

		0.188



		1

		0.223

		0.216



		5

		0.542

		0.499



		10

		0.725

		0.649



		15

		0.900

		0.712



		20

		1.137

		0.754



		50

		1.643

		1.119



		75

		1.564

		1.179





	*Values Extracted from EPA 2002, Table 3.1.





  



Per Capita Drinking Water Ingestion Rates from EPA Exposure Factors Handbook (2011)

		Age

		Mean mL/day

		95th percentile mL/day



		Children

		

		



		Birth to 1 month

		184

		839*



		1 to<3 months

		227*

		896*



		3 to <6 months

		362*

		1,056



		6 months to <12 months

		360

		1,055



		1 to <2 years

		271

		837



		2 to <3 years

		317

		877



		3 to <6 years

		327

		959



		6 to <11 years

		414

		1,316



		11 to <16 years

		520

		1,821



		16 to <18 years

		573

		1,783



		18 to <20 years

		681

		2,368



		Adults

		

		



		>21 years

		1,043

		2,958



		>65 years

		1,046

		2,730



		Pregnant women

		819*

		2,503*



		Lactating women

		1,379*

		3,434*





*	Estimates are less statistically reliable, based on guidance published in NCHS 1993.










Attachment #3 - Risk Tables



		

		Infant -- Drinking Water Risk for Specified Dose (mrem) Over Specified Time



		

		

		

		

		

		

		

		

		

		



		

		4

		10

		15

		25

		100

		250

		300

		400

		500



		Sr-90

		2.38E-06

		5.95E-06

		8.92E-06

		1.49E-05

		5.95E-05

		1.49E-04

		1.78E-04

		2.38E-04

		2.97E-04



		Cs-137

		6.45E-06

		1.61E-05

		2.42E-05

		4.03E-05

		1.61E-04

		4.03E-04

		4.83E-04

		6.45E-04

		8.06E-04



		I-131

		4.67E-06

		1.17E-05

		1.75E-05

		2.92E-05

		1.17E-04

		2.92E-04

		3.51E-04

		4.67E-04

		5.84E-04









		

		1 yr  --  Drinking Water Risk for Specified Dose (mrem) Over Specified Time



		

		

		

		

		

		

		

		

		

		



		

		4

		10

		15

		25

		100

		250

		300

		400

		500



		Sr-90

		4.75E-06

		1.19E-05

		1.78E-05

		2.97E-05

		1.19E-04

		2.97E-04

		3.56E-04

		4.75E-04

		5.93E-04



		Cs-137

		8.03E-06

		2.01E-05

		3.01E-05

		5.02E-05

		2.01E-04

		5.02E-04

		6.02E-04

		8.03E-04

		1.00E-03



		I-131

		4.45E-06

		1.11E-05

		1.67E-05

		2.78E-05

		1.11E-04

		2.78E-04

		3.34E-04

		4.45E-04

		5.56E-04









		

		5 yr  --  Drinking Water Risk for Specified Dose (mrem) Over Specified Time



		

		

		

		

		

		

		

		

		

		



		

		4

		10

		15

		25

		100

		250

		300

		400

		500



		Sr-90

		4.38E-06

		1.09E-05

		1.64E-05

		2.73E-05

		1.09E-04

		2.73E-04

		3.28E-04

		4.38E-04

		5.47E-04



		Cs-137

		8.13E-06

		2.03E-05

		3.05E-05

		5.08E-05

		2.03E-04

		5.08E-04

		6.10E-04

		8.13E-04

		1.02E-03



		I-131

		4.08E-06

		1.02E-05

		1.53E-05

		2.55E-05

		1.02E-04

		2.55E-04

		3.06E-04

		4.08E-04

		5.10E-04









		

		10 yr  --  Drinking Water Risk for Specified Dose (mrem) Over Specified Time



		

		

		

		

		

		

		

		

		

		



		

		4

		10

		15

		25

		100

		250

		300

		400

		500



		Sr-90

		2.15E-06

		5.38E-06

		8.07E-06

		1.34E-05

		5.38E-05

		1.34E-04

		1.61E-04

		2.15E-04

		2.69E-04



		Cs-137

		7.88E-06

		1.97E-05

		2.96E-05

		4.93E-05

		1.97E-04

		4.93E-04

		5.91E-04

		7.88E-04

		9.85E-04



		I-131

		3.85E-06

		9.62E-06

		1.44E-05

		2.40E-05

		9.62E-05

		2.40E-04

		2.89E-04

		3.85E-04

		4.81E-04









		

		15 yr  --  Drinking Water Risk for Specified Dose (mrem) Over Specified Time



		

		

		

		

		

		

		

		

		

		



		

		4

		10

		15

		25

		100

		250

		300

		400

		500



		Sr-90

		1.70E-06

		4.26E-06

		6.39E-06

		1.06E-05

		4.26E-05

		1.06E-04

		1.28E-04

		1.70E-04

		2.13E-04



		Cs-137

		7.28E-06

		1.82E-05

		2.73E-05

		4.55E-05

		1.82E-04

		4.55E-04

		5.46E-04

		7.28E-04

		9.10E-04



		I-131

		3.46E-06

		8.65E-06

		1.30E-05

		2.16E-05

		8.65E-05

		2.16E-04

		2.60E-04

		3.46E-04

		4.33E-04









		

		Adult  --  Drinking Water Risk for Specified Dose (mrem) Over Specified Time



		

		

		

		

		

		

		

		

		

		



		

		4

		10

		15

		25

		100

		250

		300

		400

		500



		Sr-90

		1.59E-06

		3.97E-06

		5.96E-06

		9.93E-06

		3.97E-05

		9.93E-05

		1.19E-04

		1.59E-04

		1.99E-04



		Cs-137

		1.81E-06

		4.54E-06

		6.81E-06

		1.13E-05

		4.54E-05

		1.13E-04

		1.36E-04

		1.81E-04

		2.27E-04



		I-131

		8.40E-07

		2.10E-06

		3.15E-06

		5.25E-06

		2.10E-05

		5.25E-05

		6.30E-05

		8.40E-05

		1.05E-04







Attachment #4 – Subpopulations/Age Group with most restrictive DW Concentration



		

		Age Group With the Most Restrictive Drinking Water Concentration



		30

		days

		

		

		

		

		

		

		

		



		

		4

		10

		15

		25

		100

		250

		300

		400

		500



		Sr-90

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old



		Y-90

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Cs-137

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult



		I-131

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old



		Ir-192

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Po-210

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Co-60

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		

		

		

		

		

		

		

		

		

		



		60

		days

		

		

		

		

		

		

		

		



		

		4

		10

		15

		25

		100

		250

		300

		400

		500



		Sr-90

		15 yr old

		15 yr old

		15 yr old

		10 yr old

		15 yr old

		10 yr old

		15 yr old

		15 yr old

		15 yr old



		Y-90

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Cs-137

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult



		I-131

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old



		Ir-192

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Po-210

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Co-60

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		

		

		

		

		

		

		

		

		

		



		90

		days

		

		

		

		

		

		

		

		



		

		4

		10

		15

		25

		100

		250

		300

		400

		500



		Sr-90

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old



		Y-90

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Cs-137

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult



		I-131

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old



		Ir-192

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Po-210

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Co-60

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		

		

		

		

		

		

		

		

		

		



		365

		days

		

		

		

		

		

		

		

		



		

		4

		10

		15

		25

		100

		250

		300

		400

		500



		Sr-90

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old

		15 yr old



		Y-90

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Cs-137

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult

		Adult



		I-131

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old

		5 yr old



		Ir-192

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Po-210

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant



		Co-60

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant

		Infant





· 



Subject: checking in on Rads PAG briefing materials
Hi Sam,
I wanted to see how you’re doing developing the briefing materials for tomorrow. With tomorrow being a
cleanup day we won’t have much time then to work on this. Let me know if you have questions or concerns.
Thanks-
Lisa
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Lisa Christ, Acting Chief
Targeting and Analysis Branch
Office of Ground Water and Drinking Water
USEPA
1200 Pennsylvania Ave NW
Washington, DC 20460-0001
phone: 202.564.8354 
fax: 202.564-3760
Mail Code: 4607M DRAFT



Briefing for Eric Burneson 
Regarding Trigger Levels on  

Drinking Water Protective Action Guide 
April 22, 2014 

 
 

Purpose:  
 Provide options for developing a drinking water PAG. 
 Seek guidance on selection of guiding principles and assumptions for the PAG. 

 
Agenda (Proposed): 

 Drinking Water PAG Options based on Risk Levels – (Sam H) 
 
Relevant Information: 

• Current DW Regulations for Radionuclides (Combined Radium 226+228 & Beta and 
Photon) Generally Fall within the lifetime cancer risk range of 10-4 to 10-6 from exposure 
(65 FR 76712).  This assumes a life time exposure of 70 years. 
 

• DW Advisory issued in Japan during Fukushima was 100 Becquerel/liter for Infants and 
300 Becquerel/liter for Adults (about 2700 pCi/L for Infants & 8000 pCi/L for Adults). 

 
 
Assumptions & Scenarios Analyzed for DW Trigger Levels: 
 
Exposure Duration: (e.g. 30 to 365 days) 
 
Water Ingestion Rates: For each Subpopulation studied 
 
Calculated Risk Range: Excess cancer cases from exposure to radiation in DW 
 
Critical subpopulation: Based on calculated Risk Data for Infants, Children, Adults, etc. 
 
 
Results from Assessment: 
 
Exposure Duration: 
From the assessment we found that, for low level radiation, the risks do no vary with the duration 
of exposure. So in making the assumption that the exposure is distributed over one year yields no 
difference in risk if the exposure is 30 days or 365 days. (See Attachment #1). 

 The one year timeframe is consistent with other intermediate phase PAGs.  
 Emergency responders will not need to make assumptions about the duration of the event.  

 
Water Ingestion Rates: 
Ingestion rates have been incorporated from Federal Guidance 13 (See Attachment #2). 

 The ingestion rates in Federal Guidance 13 are consistent with ingestion rates in the 
EPA’s Exposure Factors Handbook. 

DRAFT



 The ingestion rates are consistent with other PAGs (i.e., FDA food PAG).  
 
Calculated Risk Ranges: 
Projected risk for excess cancer cases associated with different exposure scenarios were 
developed for infants, children and adults. The results from these projections of the estimated 
excess cases of cancer generally fall within the range of risks currently found in our DW 
Radionuclides Rule (10-4 to 10-6) for all projected doses evaluated (e.g., 4 mrem to 500 mrem). 
 
There are a few exceptions where the risks levels approach the 10-3 for dose levels higher than 
250 mrems/yr. (Please see attachment #3)   

 Most of the evaluated doses fall within the risk range of the Radionuclides Rule beta and 
photon emitters MCL. 

  Even at a low dose, newer dosimetry and a shorter duration will result in a PAG 
concentration orders of magnitude higher than our MCLs for individual nuclides. 

 
Subpopulation of Concern: 
Based on the calculated projections, infants and children 5 years old and younger appear to have 
the greatest risk from exposure to radionuclides in drinking water.  

 A PAG developed to protect infants and children 5 years and younger would also be at 
least as protective to fetuses and developing embryos. (See Attachment #4) 

 Selecting a PAG that protects infants/5 year children will be conservative in protecting 
other populations.   

 
Recommendations: 
 

 Recommend establishing a PAG that is a “do not drink” level based on combining 
infants, children 5 years and younger and pregnant women in the same subpopulation 
category. 

 
 Recommend that a “do not drink” level (i.e. mrem/yr level) be established based on the 

risk levels developed from exposure to drinking water.  Any other protective action could 
be based on a selected risk level for other subpopulations of interest.  
 

 Recommend that I-131 be used as the main indicator for assessing risks for the 
radiological incident covered in the PAG Document. 
 

 Recommend an exposure time frame of 1 year to assure consistency with the other 
intermediate phase components of the PAG. 

  

DRAFT
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